The immunomodulatory effects of levamisole were investigated using rainbow trout, Oncor hynchus mykiss. Fish sampled 5 days after intraperitoneal injection of levamisole showed in creased protection against Vibrio anguillarum when a single dose (0.5 mg/kg) was used. Phago cytic activity, chemiluminescence responses and natural killer cell activity in fish treated with levamisole were also increased, compared with those in the saline treated fish. Furthermore, levamisole activated the alternative complement pathway of rainbow trout, although serum bacteri cidal activities against V. anguillarum were not enhanced by the treatment of levamisole. These results indicate that levamisole has immunomodulatory effects in rainbow trout.
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Discussion
Levamisole in mammals enhances the met abolic and phagocytic activity of neutrophils, and increases the number of phagocytic cells and leukocytes and the level of lysozyme in serum (SYMOENS and ROSENTHAL, 1977) . In fish, the same effects have already been reported by SI WIC KI (1987 KI ( , 1989 . He described that carp injected with levamisole at doses of 5 and 10 mg/kg body weight intraperitoneally showed enhanced phagocytic activity and myeloperoxidase activity in neutrophils, and increased leukocyte numbers and serum lysozyme levels. These immunomodulatory effects lasted for 3 months.
In this study, the LD50 of rainbow trout injected with levamisole against V. anguillarum was 50 times higher than of saline-injected fish. This result suggests the possibility of application of levamisole to the control of the disease. OLIVIER et al. (1985) also reported that coho salmon injected with levamisole showed the enhanced protection against Aeromonas salmonicida. This enhanced protection must be examined in the other fish diseases, including viral diseases.
It is well known that phagocytic cells play an important role in protection against infectious fish diseases (ELLIS et al., 1976 , GRIFFIN, 1983 . KODAMA et al. (1989) reported that the activation of macrophages in carp was demonstrated by a significant increase of the CL response and phagocytic activity when the fish was immunized with. V. anguillarum. Our results suggest that the phagocytic activities and CL response of phago cytic cells are significantly increased in rainbow trout injected with levamisole. Therefore, it is considered that fish phagocytic cells are activated by levamisole.
Recently, the importance of NK cell in tumor immunity has been indicated. NK activity is in creased by agents such as BCG and Corynebacter ium parvum which stimulate macrophages (ROITT 1984) . NK activity also significantly increased in rainbow trout injected with levamisole. Al though the function of NK in fish is still unclear, it might afford the increased protection against viral infection in levamisole-treated fish.
We investigated the hemolytic activity against RaRBC (ACH50) and bactericidal activity against V. anguillarum in the serum of fish injected with levamisole as an indicator of nonspecific humoral immunity. Levamisole activated the alternative complement pathway of rainbow trout, although the bactericidal activity against V. anguillarum was not enhanced in sera. This activated com plement may play an important role in the non specific defense mechanism through the promotion of immunological reactions such as opsonic complement effects.
In this study, we indicated that levamisole activated the protection to vibriosis in rainbow trout. The results show that levamisole may be a possible immunomodulatory substance for the immune enhancement to fish disease. Further studies will address oral administration and adjuvant effect of immune response in this substance.
